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(57) Abstract 



In the knowm color stripe process for preventing recording of video signals, the color burst present n each line of active video is 
modified so that any subsequent video tape rec rding of the video signal shows variations in the color fidelity that appear as undesirable 
bands or stnpes of color error. This color stripe process is improved by a combination of modifying the phase of the color burst on only 
part of the color burst. Additional improvements were obtained by incorporating techniques of widening the normal color burst envelope 
towards the trailing edge f horizontal sync and towards the beginning of active video. These techniques are useful in improving the 
performance o f the color s tripe process in both the NTSC and PAL coloi systems. However, additional improvements are described in the 



- ^ ~\ — ~ — • ~ - ww< °; oim,w ' i,v " uyvi . auumuiwi improvements are aesenrjea in me 

PAL system whereby the phase modifications are controlled so as to avoid disturbing the so<aIled PAL ID pulse. Such avoidance of the 
PAL ID pulse improves the payability of the color stripe signal in the PAL format. 
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METHOD AND APPARATUS FOR IMPROVING THE EFFECTS OF 
COLOR BURST MODIFICATIONS TO A VIDEO SIGNAL 



CROSS REFERENCE TO RELATED APPLICATTOtt 

This application is a continuation-in-part application of 
Serial No. 08/438,155, filed 05/09/95 entitled METHOD AND 
APPARATUS FOR DEFEATING EFFECTS OF COLOR BURST MODIFICATIONS TO 
A VIDEO SIGNAL BY Ronald Quan and John 0. Ryan. 

This application claims the benefit of U.S. Provisional 
Application Numbers: Serial No. 60/010015, entitled AN IMPROVED 
METHOD AND APPARATUS FOR MODIFYING THE COLOR BURST TO PROHIBIT 
VIDEOTAPE RECORDING by William J. Wrobleski; filed 1/16/96.; 
Serial No. 60/010,779 entitled AN ADVANCED COLOR BURST AND 
APPARATUS FOR MODIFYING THE COLOR BURST TO PROHIBIT VIDEO TAPE 
RECORDING by William J. Wrobleski., filed 1/29/96; Serial 
Number 60/014,246 entitled A SYSTEM AND METHOD FOR COPY 
PROTECTION OF VIDEO RECORDING USING AN ADVANCED AND SPLIT COLOR 
BURST SYSTEM by William J. Wrobleski filed 3/26/96; Serial 
Number 60/024,393 entitled METHOD OF COPY PROTECTION OF A PAL 
COLOR VIDEO SIGNAL by William J. Wrobleski filed 6/28/96; and 
Serial Number 60/021,645 entitled METHOD OF IMPROVED COPY 
PROTECTION OF A PAL COLOR VIDEO SIGNAL by William J. Wrobleski 
filed 7/12/96. All of the above co-pending applications are 
incorporated by reference. 

BACKGROUND OF THE INVENTION : : 

Field of the Invention 

The present invention pertains to a method and apparatus 
for processing a video signal, and more particularly to 
improving the effects of phase modulation of the color burst 
component of the video signal 9 for video copy protection) . 
Descript ion of the Prior Art 

Various copy protection techniques have been developed to 
modify a video signal so as to prevent copying or reduce the 
entertainment value of a copied videocassette (effectiveness) 
-while the same signal produces a display on a television 
receiver or monitor with a minimum of or no visible artifacts. 
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Video copy protection is defined as a system whereby a 
copy protected video signal is viewable with a minimum of or 
no visible artifacts whereby the playback of a recording of 
such a signal is not possible or produces a signal that has 
significantly degraded entertainment value. Copy protection 
is to be differentiated from video scrambling. Video 
scrambling means that the video signal is not viewable. A 
scrambled signal may be recordable, but unless it has been 
descrambled, the playback of such a recording is still 
unviewable. 

A well known copy protection scheme for video signals 
include is that disclosed in U.S. Patent No. 4,631,603 ("603), 
by John 0. Ryan, issued on December 23, 1986 and assigned to 
Macrovision, incorporated by reference. The "603 patent is 
directed to modifying an analog video signal to inhibit making 
of acceptable video recordings therefrom. This discloses add- 
ing a plurality of pulse pairs to the otherwise unused lines 
of a video signal vertical blanking interval, each pulse pair 
being a negative- going pulse followed closely by a positive- 
going pulse. The effect is to confuse AGC (automatic gain 
control circuitry) of a VCR (video cassette recorder) record- 
ing such a signal, so that the recorded signal is unviewable 
due to the presence of an excessively dark picture when the 
recorded signal is played back. 

Ano£heii^ell = knp wn_c^^ 
U.S. Patent Number 4,577,216 ("216), "Method and Apparatus For 
Processing a Video Signal," John O. Ryan, issued March 18, 
1986 and incorporated by reference, discloses modifying a 
color video signal to inhibit the making of acceptable video 
recordings thereof. A conventional television receiver 
produces a normal color picture from the modified signal. 
However, the resultant color picture from a subsequent video 
tape recording shows variations in the color fidelity that 
appear as bands or stripes of color error. Colloquially the 
modifications are called the "Colorstripe™ system" or the 
"Colorstripe™ process". Commercial embodiments of the 
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teachings of this patent have typically limited the number of 

video lines per field having the induced color error or color 
stripes . 

The teachings of the "603 patent are useable in analog 
5 video cassette duplication and various digital transmission 
and recorder playback system such as DVD, DVCR and satellite 
services utilizing a digital set top decoder. The teachings 
of the "603 patent depend upon the actions of the AGC of a 
recorder. The recorders used in the . video cassette 

10 duplication facilities are specially modified to operate 
without depending upon this AGC action and can thus record the 
copy protected signal. The Colors tripe™ system depends upon 
the color time base recording system of a video cassette 
recorder. It is not economically possible to modify the 

15 duplicating video cassette recorders to record a signal with 
the teachings of the "216 patent. Thus the Colorstripe™ 
system is used primarily in transmission systems; on the 
output of DVD recorders and playback machines; and on the 
output of DVCR machines. A fuller discussion on how the 

20 Colorstripe™ system is incorporated in these systems is 
discussed below. 

Color video signals (both in the NTSC and PAL TV systems) 
include what is called a color burst. The color stripe system 
modifies the color burst. The suppression of the color 

25 subcarrier signal at the TV transmitter requires that the 



coior TV receiver include an oscillator (in NTSC a 3.58 MHz 
oscillator) (in PAL a 4.43 MHz oscillator) which is used 
during demodulation to reinsert the continuous color 
subcarrier signal and restore the color signal to its original 

30 form. Both the frequency and phase of this reinserted 
subcarrier signal are critical for color reproduction. 
Therefore, it is necessary to synchronize the color TV 
receiver's local 3.58 MHz or 4.43 MHz oscillator so that its 
frequency and phase are in step with the subcarrier signal at 

35 the transmitter. 
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This synchronization is accomplished by transmitting a 
small sample of the transmitter's 3.58 MHz or 4.43 MHz 
subcarrier signal during the back porch interval of the 
horizontal blanking pulse. Figure 1A shows one horizontal 
5 blanking interval for an NTSC color TV signal. Figures IB and 
1C show the details the color burst on two lines of the video 
signal. The phase of the color burst on successive lines in 
the NTSC are 180 degrees out of phase with each other. The 
horizontal sync pulse, the front porch and blanking interval 
10 duration are essentially the same as that for black and white 

TV. However, during color TV transmission (both broadcast and 
cable) 8 to 10 cycles of the 3.58 MHz (in NTSC) subcarrier 
that is to be used as the color sync signal are superimposed 
on the back porch. This color sync signal is referred to as 
15 the "color burst" or "burst". The color burst peak-to-peak 

amplitude (40 IRE for NTSC TV as shown) is generally the same 
amplitude as the horizontal sync pulse. 

Fig. IB shows an expanded view of a part of the waveform 
of Fig. 1A including the actual color burst cycles. During 
20 the color TV blanking intervals, such a color burst is 

transmitted following each horizontal sync pulse. Similar 
characteristics for the horizontal blanking interval and color 
burst are present in a PAL signal. The differences between 
PAL and NTSC are discussed more fully below. 
=25==^ Th p>- ph* a ft— r-ft.1 a t ionship— of — ^the^ cQloruJ^urs^^a nd^he^^olor^ 
components of an NTSC signal are shown in Figure ID. The NTSC 
color system operates on a quadrature modulation system based 
upon an R-Y and B-Y or an I and Q system. For ease of 
discussion, we will discuss the R-Y and B-Y system. As can be 
30 seen on Figure ID the R-Y axis is the vertical axis and the B- 

Y axis is the horizontal axis. The Color Burst signal has 
been specified to be on the B-Y axis and is at the 180 degree 
point relative to a 0 degree point as shown on Figure ID. The 
color modulation demodulation process depends upon this phase 
35 relationship between the various color components shown in the 

vector diagram of Figure ID and the reference subcarrier 
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represented by the color burst signal. The color stripe 
processes described in the "216 patent and the material below 
represent a modification of this phase relationship that 
creates a copy protected signal that has an effectiveness to 
produce a recording of the signal that has lost its 
entertainment value while the copy protected, signal is 
displayed without artifacts by a TV receiver or monitor 
(playability) . 

The phase relationship . of the color burst and the color 
components of an unmodified PAL signal are shown in Figure 2C. 
The PAL color system like its NTSC counterpart operates on a 
quadrature modulation system, based upon an u axis and V axis. 
As can be seen on Figure 2C the U axis is the vertical axis 
and the V axis is the horizontal axis. One of the key 
15 differences between the NTSC . color system and the PAL TV 
system is the vector location of the color burst. The PAL 
Color Burst signal has been specified to be at +/- 45 degrees 
from the -U Axis relative . to a 0 degree point as shown on 
Figure 2C. On an alternating line basis the V signal switches 
20 180 : degrees in phase. The color burst of each of these 
switches in synchronization. On the lines with a + V signal, 
the color burst is at + 45 degrees relative to the U axis. On 
the lines with a -V signal, the color burst is at -45 degrees 
relative to the U axis. The color modulation demodulation 
25 pr ocess dep ends upon this phase relationship between the 

vrtixoua coxor components shown in the vector diagram of Figure 
2C and the reference subcarrier represented by the color burst 
signal . The so called swinging burst is used to generate a 
PAL ID pulse within the demodulation process to appropriately 
switch the demodulation process to respond to the line by line 
change in the V portion of the signal. Due to the unique 
characteristics of the PAL TV signal there is a need, for an 
improvement on the color stripe processes described in the 
"216 patent to improve to create a copy protected signal that 
has an effectiveness to produce a recording of the signal that 
has lost its entertainment value while the copy protected 
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signal and to improved the display of the signal without 
artifacts by a TV receiver or monitor. For further details on 
the PAL Color TV system see "Color Television" by Geoffrey 
Hutson, Peter Shepherd, and James Brice, published by McGraw 
5 Hill Book Company, (UK) Limited, Maidenhead, Berkshire, 
England. 

In the embodiments of the color stripe process, no color 
burst phase (stride) modification appears in the video lines 
that have a color burst signal during the vertical blanking 
10 interval- These are lines 10 to 21 in an NTSC signal and 

corresponding, lines in a PAL signal. The purpose of keeping 
these lines modified is to improve the playability of the 
modified signal. Since these lines are not visible on the 
playback of a recording there is no improved effectiveness to 
15 be achieved by modifying these lines. The previous commercial 

embodiments of the color stripe modifications (modulation of 
the color burst phase) have occurred in bands of four to five 
video lines of the viewable TV field followed by bands of 
eight to ten video lines without the color stripe modulation. 
20 The location of the bands is fixed ("stationary") field-to- 

field. This color stripe process has been found to be quite 
effective for cable television, especially when combined with 
the teachings of the "603 patent discussed above. 

In NTSC TV, the start of color burst is defined by the 
^ zerogjcrog ^na^po aiJ^^ — that —preced e s_the_ 
first half cycle of subcarrier (color burst) that is 50% or 
greater of the color burst amplitude. It is to be understood 
that the color stripe process shifts the phase of the color 
burst cycles relative to their nominal (correct) position 
30 which is shown in Fig. IB. The phase shifted color burst is 

shown in Fig. ID. The amount of phase shift shown in Fig. 1C 
may be as great as 180° (the maximum possible) . 

Further, the amount of phase shift in the color stripe 
process can vary from e.g. 20° to 180°; the more phase shift, 
35 the greater the visual effect in terms of color shift. In a 
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10 



color stripe process for PAL TV, a somewhat greater phase 
shift (e.g. 40° to. 180°) is used to be effective. 

In any copy protection system there is a need for a 
proper balance between the effectiveness of the copy protected 
signal in the making of a deteriorated copy versus the need 
for no visible effects on the playability of the copy pro- 
tected signal. However, certain television sets may produce 
slight playability problems when displaying a signal with em- 
bodiments of the "216 patent. in particular, the visibility 
of the color stripe on a television receiver, has been found to 
be particularly noticeable in certain "picture in picture" 
("p-i-p") portions of the TV display, . These systems use analog 
to digital conversion and digital to analog conversion tech- 
niques to accomplish the -p-i-p» feature that may be sensitive 
15 to the phase errors of the -216 embodiment; , Therefore, it is 
an object of this invention, to . provide 7 an improved method and 
apparatus for modifying a color video signal so that a conven- 
tional television receiver produces a normal color picture 
including the picture in picture portion from the modified 
20 signal, whereas a videotape recording made from the modified 
signal exhibits annoying color interference, thus discouraging 
or inhibiting videotaping of the signal. 

Other variations of the ColorstripeTM process are also 
possible. 

25 SUMMARY ^ 

me present invention, is directed to a method and appara- 
tus that satisfies the need for an for an improved method and 
apparatus for modifying a color video signal so that a conven- 
tional television receiver produces a normal color picture 
including the picture in picture portion, from the modified 
signal, whereas a videotape recording made from the modified 
signal exhibits annoying color interference, thus discouraging 
or inhibiting videotaping of the signal. 



30 
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The present inventors have determined that improvements 
are possible on the teachings of above mentioned U.S. Patent 
No. 4,577,216, especially pertaining to playability of the 
signal on a television receiver or monitor. 
5 In a first embodiment, it has been found that it is not 

necessary to completely modify a color burst. With typical 
commercially available television sets and VCRs, modifying or 
modulating only part of some of the color bursts has been 
found effective in making a copy protected signal while 
10 improving the playability on television receivers and 

monitors. 

A second embodiment improves the playability of the 
modified signal by extending the color burst signal forward 
into the so called breezeway portion of the television signal . 
15 a third embodiment additionally improves the playability 

by extending the burst signal beyond the normal end point to 
just prior to active video. With both the second and third 
embodiments, various combinations of modified or modulated 
burst signal with unmodified or unmodulated burst signal are 
20 used to optimize the effectiveness of the copy protection and 

the playability of the modified signal. 

Within the NTSC color system each of the first three 
embodiments, the phase of the modified versions is generally 
180 degrees from the nominal burst position. . Other phase 
25=— angi ps-arfi also usable.^ These fchrBfi^arihodinifi^ 
the PAL color system as well. 

However, some specialized embodiments are described that 
take advantage of the differences in the PAL system from the 
NTSC system. In the PAL embodiments, the modified lines 
30 comprise a phase shift of either + 90 degrees relative to the 
burst phase angle of a normal line or - 90 degrees relative to 
the burst phase of the burst phase of a normal line. The 
differences between various PAL embodiments is the sequence of 
linemodifi cat ions . 
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It is to be understood that in each of these embodiments 
it has been found that it is not necessary to modify or 
modulate all of a particular color stripe burst. 

BRIEF DESCRIPTION OF THE DRAWTMfr t ? 

These and other features, aspects, and advantages of the 
present invention will become better understood with regard to 
the following description, appended claims and accompanying 
drawings where: 

Figures 1A through 1C show standard NTSC TV waveforms; 
Figure ID shows a vector diagram of an unmodified NTSC 
signal; 

Figure 2A shows a standard PAL TV waveform; 
Figures 2B and 2C show a vector diagram of an unmodified 
15 PAL signal; 

Figures 3A to 3E show waveforms illustrating various 
versions of a first embodiment of the color stripe process in 
accordance with the invention; 

Figures 4A to 4B show waveforms illustrating various 
versions of a second embodiment of the color stripe process in 
accordance with the invention; 

Figures 5A to 5D show waveforms illustrating various 
versions of a third embodiment of the color stripe process in 
accordance with the invention; 

25 Figures 6A thro ugh 6C show waveforms of an embodiment 

uHJ-iiy cne sp±iz curst concept without any modified burst; 

Figure 7 shows an exemplary embodiment that combines the 
embodiment described in Figures 3A through 3C, Figures 4A 
through 4B and Figures 5A through 5C; 
30 Figures 8A to 8D show vector diagrams illustrating a 

first PAL embodiment of the color stripe process in accordance 
with the invention; 

Figure 9 shows a series of vector diagrams illustrating a 
second PAL embodiment of the color stripe process in 
35 accordance with the invention; 
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Figure 10 shows a waveform of an exemplary embodiment of 
a PAL version of the invention; 

Figure 11 shows a waveform illustrating various versions 
of a fourth PAL embodiment of the color stripe process in 
accordance with the invention; and 

Figures 12A and 12B show block diagrams illustrating a 
general and exemplary apparatus embodiment covering the 
various embodiments of the color stripe process in accordance 
with the invention. 

p ffTAILED DT^raiPTiON 

The following describes a number of embodiments for an 
improved method and apparatus for modifying a color video sig- 
nal so that a conventional television receiver produces a nor- 
mal color picture including the picture in picture portion 
from the modified signal, whereas a videotape recording made 
from the modified signal exhibits annoying color interference, 
thus discouraging or inhibiting videotaping of the signal. 

First is a description relating to waveforms and methods. 
Second is a description of various related circuits. 
Method Description 

The following are various color stripe methods in 
accordance with the invention. 

A key inventive concept in each of the embodiments 
described is that it has been found that it is not necessary 
i-n mndify ny mnriuiate all of a particular color stripe burst. 
It has been found that modifying or modulating only a portion 
of a color stripe burst is still effective as a copy 
protection signal for a typical VCR. Also, it has been found 
that reducing the portion of the burst that is modified or 
modulated improves the playability of the copy protected 
signal on television receivers and monitors. This 
modification or modulation of only a portion of a specific 
color burst signal is colloquially called a split color burst 
signal. Variations of this split color burst concept comprise 
the various embodiments described below. 
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Figures 3A through 3G show various versions of a split 
color burst signal that are contained within the standard 
position of a color burst signal. This standard position of a 
color burst signal is shown in Figure ID (for NTSC) and 
Figures 2B and 2C (for PAL) . 

Figure 3A shows a color burst with a full burst 
modification or modulation (the hatching denotes a modified 
burst signal) . Figure 3B shows a color burst signal with a 
approximately half of the first portion of the normal burst 
duration and the remaining portion of . the normal color burst 
duration having a modified or modulated burst phase as shown 
by the hatching. The amount of phase modification may as 
little as 20 degrees from normal phase to a maximum of 180 
, degrees from normal phase. 
15 Thi s replacement may be of only a portion of a particular 

color burst. For instance, of the standard eight to ten 
cycles of NTSC color burst, one may replace e.g. the first 
five cycles, the last five cycles, or any other group of e.g. 
four to six cycles. The replaced .cycles need not be 
20 consecutive; one may replace alternate cycles, leaving "good" 
(corrected) cycles interspersed with "bad" (color stripe) 
cycles. It also is possible to add. corrected color burst 
cycles outside of their normal location and overlying the 
horizontal sync pulses, since these will be detected by a VCR. 
25 It is to be understood that the recog nition by the present 

===== AuvriaLors tnac only a portion of a particular color burst need 
be replaced forms a part of the invention. Moreover, the 
partial replacement is also applicable to other of the 
embodiments described hereinafter. 
30 Figure 3C shows a version of split color burst where the 

modified portion is within a first portion of the normal color 
burst duration and the unmodified portion is in the later 
portion of the normal burst duration. 

Figures 3D and 3E show where the unmodified color burst 
35 and modified color burst portions are positioned in a sandwich 
manner within the normal color burst duration. Figure 3D 
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shows the unmodified portions to be on the ends of the normal 
burst duration with the modified portion being in the middle. 

The amount of modified portions versus the unmodified 
portion is adjusted for an. optimum balance between 
effectiveness and playability as discussed above. 

Figure 3E shows where the unmodified color burst and 
modified color burst portions are positioned in a another 
sandwich mariner within the normal color burst duration. 
Figure 3E shows the modified or modulated portions to be on 
the ends of the normal burst duration with the unmodified 
portion being in the middle. The amount of modified or 
modulated portions versus the unmodified or unmodulated 
portion is adjusted for an optimum balance between 
effectiveness and playability as discussed above. 

Figures 4A and 4B show embodiments of a version of the 
color stripe process colloquially called advance split burst. 
In these versions it was determined that playability was 
improved by advancing the area within the back porch where the 
color burst (modified or unmodified) would exist. 

Figure 4A shows a basic combination of the advanced 
concept with a split color burst. In this particular version 
the burst envelope is extended forward to the trailing edge of 
horizontal sync. As shown in Figure 4A, the color burst 
comprises a modified or modulated color burst from the 
Mm m M . ^V T f of-cvnc ^hrnuc fh and into a portion of the^L 
burst duration. The remainder of the normal burst duration 
has an unmodified burst portion. 

Figure 4B shows another version of the advanced split 
color burst. Here the color burst envelope begins during the 
horizontal sync duration and continues into the normal color 
burst duration. As in the previous version of the advanced 
split color burst, the remaining color burst signal Within the 
normal color burst duration is an unmodified, color burst. 

One of the advantages of having the advanced split color 
burst in the NTSC system is that the detection area of the 
color burst signal in a VCR tends to be closer to the trailing 
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edge of horizontal sync than does the detection are of the 
color burst in a television receiver or monitor. Thereby, in 
the NTSC system with an advanced split color burst, the VCR 
tends to lock onto a modified signal and the television 
receiver tends to lock onto an unmodified signal. 

Figures 4C and 4D show the advanced split color burst 
system with the unmodified or unmodulated version in the first 
portion of the advanced color burst. . It should be understood 
as will be shown later that a coinbination of the advanced 
split color burst could use the "sandwich" approach discussed 
above is another possible variation , of the color stripe 
system. 

Figures 5A through 5E show another embodiment of the 
split color burst system. As shown in , Figures 4A through 4E 
there are advantages to having the . normal burst envelope 
extended forward to a point that may extend as far as the 
front porch area of the horizontal blanking area. It has also 
been found to be advantageous to extend the normal color burst 
envelope beyond the. normal burst period towards the active 
picture area. This extension of the normal is. limited only by 
the maximum horizontal blanking area and the start of active 
video. Figure 5A shows a normal unmodified color burst. 
Figure 5A shows an extended color burst with an indication of 
the end of normal color burst. The extended period may have 
normal color burst or modif ied or modulated color burst. 
ngure snows an example of a color burst signal having the" 
earlier portion contain normal color burst and the later 
portion including the extended portion containing modified or 
modulated color burst. Figure 5D shows the reverse. The 
point at which the switching between modified color burst and 
unmodified color burst is variable and subject to experimental 
results for the maximum balance between effectiveness and 
playability as discussed above. 

Figures 6A through 6C show an embodiment of the 
modification to the color burst where there is no area of 
modified burst. However, the concept of split color burst 
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prevails when the width of the normal color burst envelope is 
narrowed. In this embodiment, the number of cycles of color 
burst is reduced. As shown in Figures 6A through 6C the 
shortened color burst is varied in its position within the 
normal color burst window. On the lines containing this 
modification, disturbances to the color fidelity will occur in 
a recording of the signal , but the playability within a TV 
receiver or monitor is maintained. 

Each of the embodiments discussed in Figures 3A through 
3G, Figures 4A through 4x, Figures 5A through 5x and Figures 
6A through 6C are applicable to the NTSC color format and the 
PAL color format. 

Figure 7 shows an NTSC exemplary embodiment that combines 
the elements, of the above identified embodiment. The NTSC 
exemplary embodiment, called Advanced Switched Burst (ASB) has 
- the capability of programming various . combinations of the 
embodiments described above. The burst envelope comprises 
three zones. Zone 1 (burst start) beginning 4.96 /xsecs. after 
the leading edge of horizontal sync. Zone 1 ends 1.48 jisecs 
after normal burst start. Zone 2 begins and ends at the end of 
Zone I. In this particular embodiment, there is no Zone II 
per se. zone III begins after the Zone II point and extends 
1.48 /xsecs. to the end of burst. Therefore, this particular 
embodiment, color burst has a width of 4.96 /xsecs. The Zone I 

phase subcarrier is used in Zone 2 (zero duration and Zone 3. 

As discussed above,, the number of lines containing 
modified or inverted subcarrier in the color burst area is 
limited to groups of lines followed by larger groups of line 
not containing modified or inverted subcarrier in the color 
burst. The exemplary embodiment discussed above is available 
in two basic versions. One is called the 2 line version and 
the second is called the 4 line version. Table la shows the 
exmplary embodiment of a Colorstripe™ measurements for NTSC. 
Table la. 2 shows both line number configurations. Other 
"combinations are ' possible. The exemplary embodiment is the 
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result of experimental work towards finding an optimal mix of 
playability and effectiveness discussed above. 
TABLE la 

Summary of 525/60/NTSC Measurements 

5 



Parameter 1 


Measurement 
(JiS) 


Burst Normal Start Point i 
(Colors tripe Line) 1 


5.3 ±0.15 


Burst Advanced Start Point V 
( r Colors tripe Line) [ 


4.96 ±0.15 
(Note 1) 


Envelope Rise Time 10% - 90% r ] 


0-3 +0.17-6.2* 


Burst Start to First Phase , [ 
Switch Point » 


1.48 ±0.07 


First to second phase switch*"" j 
points " 


0 


Second Phase Switch Point to end { 
of burst * » 


1.48 ±0.15 
(Note 1) 


Envelope Fall Time 10% - 90% | 


6.3 +d.i7 r o.2 



Note l ; Start-' and : End- points must be such that total burst du- 
ration for the default configuration is 2.96 +0.15/ -0.07 

TABLE lb 

10 ... ' 

LINE NUMBERS INCORPORATING 
ADVANCED SPLIT BURST WAVEFORM (NTSC) 



Stripe No. 
i 

2 
3 

• 4 
5 
6 
7 
8 
9 

10 

11 ■ 

12 

13 



Advanced 


Split 


Advanced Split 


Burst 




Burst 




4 -Line version 


2 -Line 


version 


, (21-Line 


... (17- 


-Line 


Spacing) 




Spacing) 


in stripe 




• stripe 




Field 1 


Field 2 


Field 1 




Field 2 


24 


297 


30 ' 


301 


45 


318 


47 


318 


66 




339 


64 






335 


87 




360 


*"*8*T"" 






"352 


108 


381 


98: 






"369 


129 


.402 


115 


386 


150 


423 


132 






403 


171 


444 


149 






420 ""*" 


192 


465 


166 






437 


213 


486 


183 






15*4 


234 




507_ ; 


200 






471 








2"i'*7 






"4"88 








23-4 






505 
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As discussed above, these embodiments are applicable to 
the NTSC system as well as the PAL system. However, since the 
PAL uses the color burst in a slightly different way from 
5 NTSC, four embodiments of PAL only color stripe systems are 
described below. 

The standard PAL color signal has several significant 
differences from the standard NTSC signal. Some of these dif- 
ferences are related to the scanning standard used. These 
10 scanning differences create the need for different subcarrier 
frequency. However, the most significant difference is the 
use of r the swingihg burst and the alternating phase relation- 
ships between adjacent lines within a field. Figure 2A shows 
one horizontal blanking interval for an PAL color TV signal. 
15 Figures ' 2B and Figure 2C show the vector display of a color 
bar signal color burst details in a PAL system. One skilled 
in the art would fully understand that the there is a 180 de- 
gree change in the V component of every color component on a 
line by line basis. Additionally as can be see from Figure 2C 
20 there is a corresponding phase change in the color burst sig- 
nal on a line to line basis. The color burst component and 
color components that occur when the burst is the +45 degree 
point relative to the U Axis are the so called NTSC lines. The 
color burst component and color components that occur when the 
25 burst is the -45 deg ree po int rela tive t o the U Axis a re the 
so called PAL lines. 

In the NTSC system the phase of the color burst is 180 
degrees to the color signals 0 degree phase reference. For a 
PAL signal, however, the color burst also has tb identify the 
30 V portion of the subcarrier phase which is switched during 
transmission by 180 degrees on alternate lines. The burst 
phase is therefore also switched on alternate lines and is at 
135 degrees on NTSC lines and 225 degrees on PAL lines. The 
PAL line identification at the receiver may then be achieved 
35 by the phase detection of the 180 +/- 45 degree switched or 
swinging burst. As can be seen in Figure 2B the chroma signal 
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switches about the U Axis such that for example a blue signal 
appears at approximately 350° relative to 0° on the line when 
color burst is at 135°. A blue signal is at approximately io° 
relative to 0° on the line when the color burst is at 225°. 

One embodiment of the invention utilizes the four line 
color stripe group as discussed above. In an unmodified sig- 
nal, the first line of such a four line group would have a so- 
called NTSC burst angle of 135 degrees as shown in Figure 3A. 
The second line of the four line group would be the so-called 
PAL burst angle of 225 degrees as shown in Pig. 3b. The same 
pattern repeats in the third and fourth lines of the four line 
pattern. The remaining lines follow the same normal pattern. 

However, the embodiment of the invention has the phase 
angles in the four line pattern modified as shown by dotted 
15 lines in Figures 8A through 8D. The so-called NTSC burst an- 
gle of line, 1 and 3 moved 90 degrees to an angle of 45 de- 
grees. The so called PAL burst angle of lines 3 and 4 are 
moved 90 degrees to 315 degrees. The invention is not limited 
to a four line sequence. It is. possible that a 2, 4, 6, 8, or 
more line sequence will be effective. 

The advantage of this copy protection method is that the 
so called PAL ID pulse pattern generated by the +/- 45 degree 
from the U axis is unchanged. The television receiver is not 
affected by the changes of the phase angles relative to the V 
25 axis as shown in Figures 8A through 8D.. However, the color 
case processing in a recording VCR is disturbed by such a 
variation from, the standard signal. Variations of this em- 
bodiment may include phase angle changes other than 90 de- 
grees, so long as the PAL ID pulse is not disturbed. 

Another embodiment as shown in the vector diagrams in 
Figure 9 has a one line modification of the color burst signal 
in between lines having the normal color burst signal. it has 
been found through experimental testing that the playability 
of the modified signal may be improved by using variations of 
35 a one line version of the signal modification. As an example 
in a five line portion of a field, the first line may be a 



20 



30 
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modified NTSC line, followed by an unmodified PAL line in turn 
followed by a modified NTSC line, followed by an unmodified 
line and finally followed by another modified NTSC line. This 
five line sequence is shown in Figs. 4 a-e. The five line 
5 sequence could also have modified PAL lines with unmodified 
NTSC lines. The five line sequence can also be a lower number 
of lines or a greater number of lines. It has been found ex- 
perimentally that there is a; need for approximately 34 line 
groups of unmodified lines for TV monitor playability pur- 
10 poses. 

The advantage of this copy protection method is that the 
so called PAL ID. pulse pattern generated by the +/- 45 degree 
from the U axis is unchanged. The television receiver is not 
affected by the changes of the. phase angles relative to the V 

15 axis as shown in Figs. 3, 3b and 4. However, the color time 
base processing in a recording VCR causes color phase errors 
by such a variation from the standard signal. Variations of 
this embodiment may include phase angle changes other than 90 
degrees, so long as the PAL ID pulse is not disturbed. 

20 Table 2a and Figure 10 show an exemplary embodiment of 

color stripe measurements for PAL. Table 2b shows both line 
number configurations. In Table 2a, the line numbers indicate 
the first line an a two or three line sequence. In the two 
line sequence, there are two lines containing modified color 

Jfi i ^MoUoyedUa^^ In_the 

three line sequence, there are three lines containing modified 
color burst followed by 31 lines of unmodified color burst. 
Other combinations are possible. The exemplary embodiment is 
the result of experimental work towards finding an optimal mix 
30 of playability and effectiveness discussed above. 
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TABLE 2a 

Summary of 62 5 /SO /pal Mea surements 



1 

Paramet r i 


Measurement 
(US) 


Burst Normal Start Point \ 
(Colorstripe Line) i 


5.6 ±0.15 
(Note 1) 


Burst. Advanced Start Point ]' 
(Colorstripe Line) < 


4.96 ±0.15 


Envelope Rise Time 10% - 90% ? 


6.3 +0.17-0.2 


Burse start to First Phase J 
Switch Point i 


1.185 ±0.07 


First to second phase swTtch J 
points i 


0 


Second Phase Switch Point to end [ 
of burst i 


1.185 ±0.15 
(Note 1) 


Envelope Fall Time 10% - 90% 


6.3 +0.1/- 0.2 



10 



Note l; Start and End points must be such that total burst du- 
ration for the default configuration is 2.25 +0.15/ -0.07 

TABLE 2b 
LIKE NUMBERS INCORPORATING 
COLORSTRIPE BURST WAVEFORM (PAL) 



Stripe No. 

1 
2 
3 
4 

6 
7 
8 



Colorstripe Burst 
2 or 3-Line version 
(34 -Line Spacing) 



First line in stripe 
Even Field Odd Field 



27 
~6l' 



95 



129 



197 



231 



265 



356 



390 



424 

458' 

~526 : 



5 60 



594 



NOTES: 



15 



20 



This table uses the CCIR 625/50/PAL line, numbering 
convention. Subtract 313 from Odd Field line numbers 
above to obtain line numbers in "Odd Field/Ll" to "Odd 
Field/L312" format. 

The line numbers listed in the table are the first line 

of a 2 or 3 line sequence as appropriate. 

The above configurations are within Rev 6.1 programming 

range. 
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Another embodiment uses the combination of the PAL tech- 
niques outlined above with the advance split color burst tech- 
niques. This embodiment of the modified PAL Colorstripe™ 
process is more specifically defined as follows. The start 
point of a color burst signal is immediately following the end 
of the horizontal sync pulse. The phase switches to the in- 
verted phase part way through the normal color burst period 
and switched once again to normal phase for the final portion 
of the color burst. The result is an extended color burst in 
three parts with a section of inverted phase burst in the cen- 
ter portion. The amplitude of the inverted phase portion is 
identical to the normal phase portions. All portions of the 
PAL advanced split burst have the same amplitude as the sub- 
15 carrier in the color burst of a normal line. 

The start point of the Advanced Burst Period is such that 
the Advanced Split Color Burst starts 4.923352 usee, follow- 
ing the start of Horizontal Sync. The envelope 10% to 90% rise 
time shall be 300 ns. ± 100ns. The color burst must not cor- 
rupt the trailing edge of the Horizontal Sync pulse more than 
30 mv below blanking level and the envelope rise-time must be 
reduced if necessary to accommodate this. 

The first subcarrier phase inversion point (normal phase 



20 



30 



25 after the leading edge of Horizontal Sync. 

The second subcarrier phase inversion (inverted phase to 
normal phase) takes place 7.404395 usee, after the leading 
edge of Horizontal sync. This second phase switch point at 
the middle portion of the color burst inverted color is effec- 
tively at 6 cycles of PAL subcarrier -0/+75 Ns. in duration. 

The end point of the modified PAL Colorstripe™ signal 
is the same as that of Normal Color Burst on non-colorstripe 
lines, i.e. 8.532142 usee.) after the leading edge of Horizon- 
tal Sync. The burst envelope fall time is 300 Ns. ± 100ns. 



-20- 



WO 97/36423 



PCT/US97/05095 



10 



The fall time is defined as the 50% amplitude of the burst 
envelope. 

The PAL version of the modified Colorstripe™ process is 
used on three consecutive lines starting with the line numbers 
listed in Table 1.1b below. There will be 8 stripes per field 
on an "interleaved" basis similar to NTSC. Under certain cir- 
cumstances the same waveform may be used on groups of 2 suc- 
cessive line. These line numbers are also included on Table 
. 1.1b. The Colorstripe™ pattern may be switched on a real- 
time basis according to picture content under certain circum- 
stances. The changeover command occurs during the vertical 
interval. 

Figure 11 , shows another embodiment for. a PAL color stripe 
system. This embodiment includes the spilt-burst concept, with 

15 the modified portion in the later portion of a normal color 
burst envelope. The phase of the modified area is at 0° or at 
the -U relative to the average position of the normal PAL 
burst phase signals. In the earlier embodiment, the modified 
phase angle did not disturb the so called PAL ID pulse in the 

20 modified area. In this embodiment, the PAL pulse is main- 
tained in the unmodified portion, whereas the color subcarrier 
phase is disturbed by the modified color burst having a phase 
angle 180° away (opposite) from the average value of the 
swinging burst. This embodiment is an effective copy protec- 

Lj i L i j.oii , " , aysrem™" i 
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Figure 12 shows another embodiment for a PAL color stripe 
system. This embodiment includes the split-burst concept with 
the modified portion in the later portion of a normal color 
burst envelope. The phase angle of the unmodified area is the 
normal swinging burst angle for the particular line. The modi- 
fied portion has a phase angle set to be 180° from the swing- 
ing burst angle [0A or 0B] of the opposite swinging burst 
angle [ (0B) or (0A) ] . For example in line 1 as shown on Fig- 
ure 11, the unmodified burst area has the normal swinging 
35 burst angle, (135°) and the modified burst area has an angle 
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of 45° (180° from the 225° angle of the opposite line's swing- 
ing burst) . In line 2 of the sequence, the unmodified burst is 
at its normal 225° angle. The modified portion has a burst 
phase angle of 335° (180° from the 135° angle of the opposite 
line's swinging burst). 

In the earlier embodiments, the modified phase angle did 
not disturb the so called PAL ID pulse in the modified area. 
In this embodiment, the PAL pulse is maintained in the unmodi- 
fied portion, whereas the color subcarrier phase is disturbed 
by the modified color burst having a phase angle 180° away 
from the average value of the swinging burst . This embodiment 
is an effective copy protection system. 

In each of the embodiments described above that involve 
an advanced or extended color burst envelope, the lines with 
' normal burst signals throughout the burst envelope have a nor- 
mal burst width." However, this 1 disclosure is not limited to 
that condition. There may conditions whereby all lines with a 
color burst signal will contain advanced and extended burst 
envelopes whether the burst has any phase modification or 
modulation or not. 

An additional embodiment is to modify the horizontal sync 
width and / or position. One example would be to narrow the 
sync width by 1 to 2 fxsecs. and fill the extended blanking 
area with extended burst. Yet another example is to widen the 
fr-^^a-w^ extended-hori--- 
zontal sync with extended burst. Another variation is to move 
the leading edge of horizontal sync 1-2 ^secs. and then the 
extended back porch with the modified color burst. Each of 
these additional embodiments are designed to improve the play- 
ability with a minimum of effect on the effectiveness of the 
copy protection. 

Digital video tape recorders and digital play back de- 
vices are now becoming commercially available for consumer 
use. To maintain compatibility with analog video broadcast 
signals and analog video tape recorders, these consumer digi- 
tal video tape recorders and digital playback devices will be 
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/hybrid" digital and analog systems. Such systems will have 
the capabilities of current analog video cassette recorders to 
record and playbacks analog signals, while still having equiva- 
lent digital capabilities . Thus these new hybrid digital tape 

5 recorders will have the capability internally to convert input 
analog signals, into digital signals, and record the digital 
signals as. a digital data stream on the tape or disc. During 
playback the digital data stream from the tape or disc will be 
available both as a digital signal for display by a digital 

10 television set (not currently available) or be reconverted 
within a hybrid video tape or tape recorder or to a conven- 
tional analog video signal (such as the JUTSC signal used in 
the United States.) The capability of the system internally 
to convert the received analog signals to a digital data 

15 stream will, be .important because currently there are no 
sources (either tape or broadcast) of digital video program 
material available to consumers. 

Such hybrid video recorders employ a " consumer n digital 
recording format differing from the standards of present pro- 

20 fessional digital systems. Such digital video recorder will 
likely include a conventional "front end" RF tuner and also an 
RF modulator on the output side, as do present conventional 
analog VCRs. (By analog video here is meant NTSC, PAL, SECAM 
or YC.) The digital recording standard for consumers is es- 

25 s enti ally a data structure t hat rep resents the video signal as 

a stream of (binary) data bits along with suitable error con- 
cealment encoding, together with a physical tape standard. 
Problems Posed by Digital Recording 

Since digital video . tape or disc recorders and digital 

30 , playback devices will be capable of high fidelity reproduction 
which in turn will encourage copying, it is important that 
such recorders for consumer use be designed to inhibit or dis- 
courage unauthorized recording. For instance it is important 
to prevent use of recorders for illegally duplicating copy- 

35 righted video material, and also to prevent playing back of 
such illegally duplicated material. Currently available analog 
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video copy protection techniques are not useful in the digital 
domain. Hence there is a need for a new copy protection sys- 
tem suitable for use with such hybrid digital and analog video 
tape recorders, where the material recorded on the tape is a 
digital data stream. A typical situation to be prevented is 
use of a hybrid video tape recorder to copy an output signal 
from a conventional VHS VCR, where the tape played back from 
the VHS VCR has a conventional copy protection process applied 
to it. The problem is to prevent the new hybrid digital - 
analog video tape recorder from copying the material from such 
a tape. Otherwise, the existence of such hybrid recorders 
would encourage copyright infringement. 

A hybrid digital video recording system is described in 
United States Patent # 5,315,448 by Ryan issued on May 24 , 
1994 (incorporated by reference) . 
Integrated Circuit implementation 

A first apparatus embodiment comprises imbedding the 
color stripe technology along with other copy protection 
technology into an integrated circuit. The other copy 
protection technology comprises the technology described in 
United States Patents 4,631,603 and 4,819,098 issued to Ryan 
on December 23, 1986 and April 4, 1989 respectively 
(incorporated by reference) . Generally the integrated circuit 
includes a digital to analog converter to convert the digital 

an NTSC, PAL or YC format. the copy protection technology is 
added in the encoder stage and combined with the encoded 
output. The technology used in the integrated circuits is 
usually of the ASIC variety using multitudes of gates to 
produce the desired copy protection output waveform. 

Three specific applications for such an integrated 
circuit incorporating the copy protection technology are the 
Digital Video Disc Players and Recorders, digital video 
cassette players and recorders and digital set -top boxes used 
in the cable industry and satellite to home industry. These 
specific applications include a programability of the 
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integrated circuit permitting a change of the waveform 
parameters. In the case of a transmission system, the bits to 
change the default values of the waveform are transmitted with 
the signal. In the case of a DVD Player/Recorder and digital 
5 video cassette player/recorder the bits are included within 
the disc or cassette tape. Figure HA is a general block 
diagram of such an integrated circuit implementing the 
embodiments of the invention and the teachings of the *"603 
patent. 

10 General Circuit 

A second apparatus embodiment implementing the various 
embodiments described above is shown Figure 11B. Generally an 
apparatus to produce the various color stripe embodiments de- 
scribed above comprises: 1) a Subcarrier Processor, 2) a. Burst 

15 Gate Generator and 3) a Line Generator. 

Figure 11B illustrates an exemplary circuit to produce a 
color stripe signal of the various embodiments described 
above. A Copy Protection Apparatus 50 has an unmodified 
Video Input Signal 52. This signal may be a NTSC or PAL ana- 

20 log signal or a digital data stream representing a video sig- 
nal to be copy protected. The input signal is inputted to a 
Copy Protection Inserter 60, a Subcarrier Processor 54, a 
Burst Gate Generator 56, and a Line Selector 58. The Subcar- 
rier Processor 54 detects the color burst signal within Video 

25 Input Signal 52 and generat es a 3.58 MHz, or a 4.43 MHz, sub- 

carrxer (depending on whether it is processing an NTSC or a 
PAL signal) . 
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The Burst Gate Generator 56 is programmed to generate the 
appropriate gating signals for the Copy Protection Inserter 60 
to instruct the Copy Protection Inserter to insert a normal 
phase subcarrier or a modified phase subcarrier. 
5 The Line Selector 58 is programmed to instruct the Burst 

Gate Generator 56 and the Copy Protection Inserter which lines 
aire to produce a modified burst and which line are to 
reproduce the burst signal present on the Video Input Signal 
52. Apparatus 50 may be combined with the appropriate 

10 circuitry to produce the pseudo-sync AGC pulse pairs taught in 
the "603 patent, 
p-ygm plarv Circuit 

Figure 10B is illustrative of an apparatus to implement 
the various embodiments discussed above. An improved color 

15 stripe system is implemented within the various elements of 

system 10. Each element within system performs functions well 
known to one skilled in the art of video engineering. A com- 
posite video signal 11 is inputted to Input Amplifier 12. 
Amplifier 12 sets the level of the video signal to an appro- 

20 priate level for the remaining elements of the color stripe 
system. 

A first output of Input Amplifier 12 is coupled to Sync 
Separator 14. Sync Separator 14 removes the horizontal and 
vertical synchronizing signals from the composite video for 

oc; f », r «-fror- -ir, Hmpr^^H r-ol rvr el- -r.-i p^ay"* ° m — ^OU-t.pilf.B-Of SynC- 

Separator 14 are coupled to inputs of Burst Gate Generator 16 
and Line Counter 18. Burst Gate Generator 16 uses the hori- 
zontal and vertical synchronizing pulses from Sync Separator 
14 to produce a burst gate signal. In the NTSC format, the 

30 normal burst gate signal would begin approximately 5.3 micro- 
seconds after the leading edge of horizontal sync and end af- 
ter the equivalent of 9 cycles of subcarrier (2.52 microsec- 
onds) . Burst Gate Generator 16 is programmed to produce a wid- 
ened burst gate on those lines where an advanced and/or ex- 

35 tended burst gate is desired. Line Counter 18 uses the hori- 

zontal and vertical synchronizing pulses from Sync Separator 
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,14 and is programmed to determine which lines will contain the 
color stripe information. An output of the Line Counter 16 is 
coupled to Burst Gate Generator 16 to instruct Burst Gate Gen- 
erator 16 which lines require a widened burst gate. In one 
5 embodiment the ratio of lines having the color stripe signal 
to those not having the color stripe signal is 4/16. That is 
four lines put of twenty in each field have the color stripe 
signal. Additionally, the line count is arranged so that com- 
parable lines in each field contain the color stripe signal. 
10 This pairing up of the color stripe portions increases the 
visibility of the color stripe in the playback of the recorded 
signal. 

A first output of Burst Gate Generator 16 is coupled to 
Modification Gate 20. Modification Gate 20 determines which 
15 portions of the color burst signal will contain phase inverted 
color burst. Modification Gate 20 may be programmed to pro- 
vide for inverted color burst phase in one or more parts of 
the color burst signal as shown in the various embodiments 
above. 

20 A second output of Input Amplifier 12 is coupled to 

Chroma Separator 24. The output of Chroma Separator 24 com- 
prises the chroma information and high frequency luminance 
information within the video signal. Since there is no lumi- 
nance information during the color burst portion, there is 

25 only chroma information du ring the color burst portion of the 

output of Chroma Separator 24. The output of Chroma Separator 
24 is coupled to a Burst Separator 26. Burst Separator 26 
also has a burst gate input from the Burst Gate Generator 16. 
The output of Burst Separator 26 contains only the color 

30 burst signal retrieved from Input Signal 11, via Chroma Separa- 
tor 24 and Burst Separator 26. 

The color burst ; signal from Burst Separator 26 is coupled 
to Subcarrier Oscillator 40 to produce a subcarrier signal 
synchronous with the incoming burst signal (3.58 MHz. in NTSC 

35 4 *43 MHz. in PAL). An output of Subcarrier Oscillator 40 

is coupled to Burst Generator 42. Burst Generator 42 also 
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receives a Burst Gate Signal from Burst Gate Generator 16. 
The width of the burst signal generated by Burst Generator 42 
is determined by the Burst Gate Generator. This may be varied 
by the combination of burst gates on lines having no modifica- 
tion being of one width and the lines with burst modification 
having a different width. These variation are determined by a 
combination of the Burst Gate Generator 16 and Line Counter 
18. 

The output of Burst Generator 42 is coupled to a Phase 
Shifter 28 and the first input of Switch 30. In the NTSC sys- 
tem, the phase modification is generally 180°. In the PAL 
format, the Phase Inverter may have an input from Line Counter 
18 to instruct Phase Inverter to produce different phase modi- 
fications on different lines as discussed above. Generally 
the phase modification in PAL is +90° on some lines and -90 
on other lines. The output of. Phase Shifter 28 is coupled to 
a second input of Switch 30. Inversion Gate 20 and Line 
Counter 18 are coupled to And Gate 22 to produce Control Sig- 
nal 21. When And Gate 22 produces a signal indicating no 
burst phase modification requirement, Control Signal 21 places 
Switch 30 is a position to pass normal color burst. When And 
Gate 22 produces a signal indicating a need for color burst 
phase modification, Control Signal 21 places Switch 30 to pass 
inverted color burst. The output of Switch 30 is coupled to a 
■Sir a t — input- of - Bm ^ t-=^ flf»T^T* 1? 

A third output of Input Amplifier 12 containing the proc- 
essed input signal is coupled to an input of Burst Blanker 32. 

A third output of Burst Gate Generator 16 is coupled to Burst 
Blanker 32. Burst Blanker 32 blanks out all color burst in- 
formation from Video Signal 13 using the burst gate signal 
from Burst Gate Generator 16. The output of Burst Blanker 32 
containing Video Signal 15 is inputted to a first input of 
Burst Inserter 34. As discussed above Video Signal 15 has no 
color burst information. The output of Switch 30 contains the 
color stripe color burst generated by a combination of ele- 
ments 24, 26, 28, 12, 14, 16, 18, 20, 22 and 30. 
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It has been determined in experimental testing that the 
effectiveness and playability of the modified signal are af- 
fected by shape of the color burst waveform. Therefore, the 
output of Switch 30 is coupled to a Burst Wave Shaper that 
controls the rise and fall time of the color burst waveform. 
The output of Burst Wave Shaper is then coupled to Burst In- 
serter 32. Burst Inserter 32 inserts the color stripe color 
burst with the Video Signal 15 which contains no color burst 
information to produce a composite video signal containing the 
improved color stripe color burst and. its related composite 
video information. 

The output of Burst Inserter 32 is coupled to Output Am- 
plifier 36. Output Amplifier 36 provides the appropriate sig- 
nal processing to produce a composite video signal with the 
correct levels and output impedance for use in a video system. 

This disclosure is illustrative and not limiting. 
Further modifications will be apparent to one skilled in the 
art and are intended to fall within the scope of the appended 
claims. 
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CLAIMS 
WE CLAIM: 

1. A method of inhibiting the making of an acceptable video 
recording of a video signal, the video signal including a 
plurality of video lines, each video line including a color 
burst having a predetermined phase, the method comprising the 
steps of: 

determining a duration of the color burst; and 
modifying a phase of a portion of a duration of each 
color burst to be other than the predetermined phase, whereby 
making of an acceptable video recording of the video signal is 
inhibited. 

2. The method of Claim l, wherein the step of modifying 
15 includes the step of shifting the predetermined phase by 180°. 

3. The method of Claim 1, wherein the step of modulating 
includes the step of shifting the predetermined phase by at 
least 20° . 

4. The method of Claim 1, wherein at least 60% of the 
duration of the color burst is modified. 

5. The method of Claim 1, wherein a duration of the color 
burst is eight to ten cycles of a color subcarrier signal, and 
the step of modifying includes modulating more than four of 
the cycles. 

r T hr mrrhM ~* ri^m-i wherein in each video field, at 



least one band of video lines is subject to the step of 
modifying, followed by a band of video lines which are not 
subject to the step of modifying. 

7. The method of Claim 1, wherein an modified portion 
precedes an unmodified portion of the color burst. 

8. The method of Claim l, wherein an unmodified portion 
precedes a modified portion of the color burst. 

9. The method of Claim 1, wherein an unmodified portion 
precedes and follows a modified portion. 

35 10. The method of Claim 1, wherein a modified portion 
precedes and follows an unmodified portion of the color burst. 
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11. The method of Claim l, wherein the video signal is an 
NTSC video signal. 

12. The method of Claim 1, where the video signal is a PAL 
video signal . 

13. A method of inhibiting the making of an acceptable video 
recording of a video signal, the video signal including a 
plurality of video lines, each video line including a color 
burst having a predetermined phase, the method comprising the 
steps of: 

. . . 

modifying a duration of the colqr burst; and 
modifying a phase of one or more . portions of a duration of 
each color burst to be other than the predetermined phase, 
whereby making of an acceptable video recording of the video 
signal is inhibited. 
15 14. The method of Claim 11 , wherein the step of modifying a 
duration of the color burst comprises: 

increasing a duration of the color burst. 

15. The method of Claim 12, wherein the step of increasing 
the duration of the color burst comprises beginning the color 

20 burst duration before a normal duration. 

16. The method of Claim 12, wherein the step of increasing a 
duration of the color burst comprises ending the color burst 
duration after a normal duration. 

17. The method of ciaim 12, wherein the step of increasing a 
25 duration of the color burst comprises beginning a color_burst- 
~~ auratxon before a normal color burst duration and ending the 

color burst duration after a, normal duration. 

18. The method of Claim 13, wherein a modified color burst 
duration begins at a trailing edge of horizontal sync. 

30 19. The method of Claim 13, wherein a modified color burst 

duration begins between a leading edge of horizontal sync and 
a trailing edge of horizontal sync. 

20. The method of Claim 14, where in an , end of a modified 
burst duration is at the beginning of active video. 
35 21. The method of Claim 11, wherein the step of modification 
of a duration of the color. burst comprises: 
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increasing the duration of the color burst by adding a 
first portion to the color burst duration between the trailing 
edge of horizontal sync and the beginning of a normal duration 

of color burst; 

further increasing the duration of the color burst by 
adding a second portion following the normal duration of the 
color burst that end prior to the beginning of active video. 

22. The method of Claim 19, wherein the step of phase 
modulation comprises: 

modifying a phase of a first portion of the modified 

color burst duration and 

retaining a normal burst phase in a second portion of the 
modified color duration. 

23. The method of Claim 13, wherein the video signal is an 
NTSC video signal. 

24 . The method of Claim i3 , where the video signal is a PAL 
video signal . 

25. A method of inhibiting the making of an acceptable video 
recording of a PAL video signal, the video signal including a 
plurality of video lines, each video line including a color 
burst having a predetermined phase, the method comprising the 
steps of: 

determining a duration of the color burst; and 
modifying the phase of the color burst so that the 
pi»^i^ Y litiPR having t-.he phase vectors of 
said modified signals is nearly 180° opposite the average in 
said plurality of lines having the phase vectors of the proper 
color burst signals, whereby making of an acceptable video 
recording of the video signal is inhibited. 

26. The method of Claim 25, wherein the step of modifying the 
phase of the color burst comprises the step of: 

modifying an NTSC burst by -90°. 

27. The method of Claim 25, wherein the step of modifying the 
phase of the color burst comprises the step of: 

modifying a PAL burst by +9 0°. 
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.28. An apparatus for inhibiting the making of an acceptable 
video recording of a video signal, the video signal including 
a plurality of video lines, each video line including a color 
burst having a predetermined phase, comprising: 
5 a burst . gate generator to produce a burst gate signal 

which is coupled to a subcarrier processor; 

a line generator to produce a line count to the 
subcarrier processor; 

the subcarrier processor produces modified color burst 
10 signals so as produce a copy protection video signal, whereby 
making of an acceptable video recording of the video signal is 
inhibited. 

29 • An apparatus for inhibiting the making of an acceptable 
video recording of a video signal, the video signal including 
15 a plurality of video lines, each video line including a color 
burst having a predetermined phase, comprising: 

an input amplifier coupled to a sync separator and a 
chroma separator; 

the sync separator provides a separated sync to a burst 
20 gate generator, a burst blanker and a line counter; 

the chroma separator separates the chroma from the video 
signal and couples the burst gate generator produces a burst 
gate signal which is coupled to a subcarrier processor; 

a line generator to produce a line count to the 
25 subcarr ier proc essor; 

the subcarrier processor produces modified color burst 
signals so as produce a copy protection video signal, whereby 
making of an acceptable video recording of the video signal is 
inhibited. 

30 30* In order to restrict recording when a digital video sig- 
nal is pre-recorded and a digital video signal is played back 
by playback equipment and output as an analog video signal, a 
recording medium features pre-recorded information that indi- 
cates the placements of copy -prevent ion signals whose phases 

35 are controlled so that the average of the phase vectors of the 
proper color burst signals that are originally placed on said 
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plurality of lines is nearly 180° opposite the average in said 
plurality of lines having the phase vectors of the modified 
color burst signals for a plurality of consecutive lines of 
said analog video signal 
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the phase ,of the color burst included in the lines of the 
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3. claims 28,29: apparatus for inhibiting the making of an acceptable video 

recording of a video signal by modifying the phase of the 
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